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DEFINITIONS USED IN THIS GUIDE 



Major Occupational Group 

A grouping of similar and related occupational area clusters. These 
•groups include occupations that have been determined to be the most rele- 
auX and pertinent for inclusion in vocational education in Nebraska. 

Occupational Area Clusters 

These clusters are distinguishable in terms of similar-work per- 
formed, materials used, products produced, and 'or serviceV-rendered. 
l ney include a wide variety of common occupational skill ; and knowledge. 

Occupation 

The career or employment engaged in by an individual for remunera- 
tion. This activity includes technical competencies and related technical 
information often referred to as one's vocation. 

Technical Competency 

The specific tasks required for a vocational trade and industrial 
graduate 10 perform successfully at the entry level in an occupational area. 
These technical competencies apply to the psychomotor domain and in- 
clude elements which emphasize motor skills such as: operate a machine; 
measure; etc. 



Related Technical Information 

The information the entry level worker must know in order to make 
appropriate trade decisions which will allow him to adequately perform 
the tasks or technical competencies of his occupation. This information 
applies to the cognitive domain and includes elements which are in- 
tellectual outcomes such as: knowledge and understanding. 

Related General Information 

Information which is desirable and good for the tradesman to know 
but which is not necessary to do his work properly; information that is nice 
to know, such as the history and development of his trade. 

Related Guidance Information 

Information that helps the student choose, prepare for. secure, hold, 
and make progress, in an occupation. 
Entry Level 

The technical competencies and related technical information 
deemed necessary by industry for obtaining and holding a job in a specific 
occupational area. This level of employment includes the technical 
competencies and related technical information that will be utilized by the 
employee within the first year of employment. 

3 
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OCOTPATIONAL ANALYSIS CHART 



The chart on this page shows Communication 
Electronics and Industrial Electronics as they re- 
lr e o other occupations within the Electricity/ 
Electronics cluster. This guide is concerned with 
Carruni cation Electronics and Industrial Electronics 
onlw Other guides have been prepared for each of 
the ccupations found in this chart and are available 
throuah the Nebraska State Department of Education. 



j ccupational analysis chart 
; (project model) 



ELECTRICITY/ 
ELECTRONIC 



ODNSTPIJCTICN 
ELECTRICITY 



RADIO/ 
TELEVISION 




/^JXTITONICS V 



APPLIANCE 
REPAIR 
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INTRODUCTION 



This curricul'.an quide has been prepared with the help of 
competent craftsmen in the electricitv/olectronics trades. 
The funds that male this cruide a reality were provided throuqh 
"a federal research qrant ir. cooperation with the Nebraska State' 
Board for vonationa-L Fducation and sponsored bv the, Nebraska 
°e scarce Coordinatinq Unit. 

Curriculum quizes have been prepared for several trade 
and industrial occupational clusters from which hiqh school 
teachers can develop appropriate occupational related ex- 
periences for their students. The major occupational groups, 
occupational area clusters, and occupations are shown ir. 
qraphic form on paqes of this guide". 

Selection of trades within four major occupational qroups 
have been made based on a three year survey by the Nebraska 
Research Coordinating Unit on needs of Nebraska business and 
industry. This study has identified the occupations with the 
qreatest need for employees. A related set of curriculum 
quides have been prepared for those occupations. 
Guidance Information 

The U. S. Department of Labor has developed an extremely 
helpful book entitled, "Occupational Outlook Handbook". This 
annual publication provides a very complete lescription of the 
activities of the persons employed in thr. occupations repre- 
sented in the Nebraska trade and industrial curriculum guides. 
Information concerni .•; current and future opportunities is a 
major portion of this publication. Inexpensive reprints in 
booklet form that describe individual occupations are avail- 
able through the Department of Labor. These booklets should 
be used bv trade and industrial teachers and school auidance 
counselors for the most up-to-date quidance information about 
a particular occupation - 

A listinq or these reprints from the "Occupational Out- 
look Handbook'', the order number, and price per copy is listed 
below for those occupations in the occupational area cluster 
of "Electricitv/Flectionics Occupations.'' 
punter Title Pr^e 

1700-86 Appli ■ Servicernen . TTTu" 

1700-95 Television & Patf^o 9 'nice Technicians . . . .10 
1700-91 Maintenance Electricians Industrial 

* tochinery Repairmen, Millwrights 15 

1700-130 Electric Power Industry Power Plant 

Occupations, Transmissions and 

Diotribu'.ron Occupations, Customer 

Service occupation 15 

1700-134 Telephone Industry- Central Office 

Craftsmen, Central office Equipment 

Installers, Linemen & Cable Splicers, 

Teleohone & PBX Installers, and 

Repairmen -15 



V 
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The Corrrrrunication and Industrial Electronics Guide 



rraide uses the title Canmmicntian 
and T ^3ustrial Electronics as tho irost lucrical 
des^ r:i ptive term for identifying a particular 
relate^ ciroup of v,orkers. Identification of 
specific job titles within this qroup should be 
detained by referrinn to the ''Dictionary of 
Occupational Titles." The [JfOF classification 
zyst&n f or coding instructional procrrams has 
assises 822.281 to the instructional rro^am, 
CaTftuni Cation Electronics and 825. 2S1 and 
829,1 3 4 to industrial Electronics. 

information within this guide identi- 
fies the essentials of the cenmunication and 
indu£t^ al el^-^ctronics trade as recormnendeel by 
the ^ u ^Cessf^l electrical servicemen, An in- 
^f^^^iorial program based uron implementation 
of this guide will prepare a student to ado- 
ouat^ly perform, entry level tasks required of 
a se^Ac^i or to enter a postsecondary tech- 
nical Or apprenticeship program in electronics 
where ^cI<3itional depth can be realized. 

tasks and/or competencies identified 
vdthin these covers are those agreed upon by a 
jury °f reputable Nebraska electrical service- 
rr^n. ^ separate group of persons directlv em- 
ploy*^ Within this trade in Nebraska have fur- 
ther ^rified these tasks and/or conpatencies. 
jury ^^bers, tradesmen, and educators v.ho 
cont^^ted toward the development of content 
for this guide are listed in the front. 

^°^3C offerings in trade and industrial 
education in Nebraska are to be organized within 
p^Aod blocks of time each day, five days a 
v/eek. ^ime is to be set aside for classroom 
institution directly related to manipulative 
lator^to^ instruction. The remainder of the 
student 1 s ~ sc hool day is to be utilized for 
general education subjects. 
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USF OF IT' TP O/TDE 



The use of curriculum guides for trade and in- 
dustrial education in Nebraska secondary schools may 
varv greatly, depending upon the depth and breadth 
of each school district's vocational program.' Large 
school districts, for exarnple, may utilize one par- 
ticular curriculum guide to develop a course .in -3 
trade area such as cormunication and industrial 
electronics. A small school district may, on the 
oth£>r hand, incorporate several curriculum guides 
to -develop a course in the electricity/electronics 
occupational cluster. 

The manipulative content identified in this 
guide is deerned necessary for inclusion in a course 
that is designed, to prepare entry level ccmnunications 
and industrial electronic workers. While not all 
secondarv school facilities in Nebraska are equipped 
to expose students to all of this content through 
hands-on experience, it is assumed that this content 
will through same media become related technical in- 
formation. This will insure inclusion of all content 
and provide at least discussion levwl understanding. 

This guide is written with the assumption and 
expectation that the related technical information 
necessary to perform technical competencies will be 
cin integral cart of instruction. Thus, occupational 
decisions that must be made bv an entry level worker- 
will be developed along with each related manipulative 
activity. 

The communication and industrial electronics in- 
structor who uses this guide is responsible for in- 
cluding the identified related technical information 
as well as the identified manipulative tasks. He is ^ 
also responsible for the identification of competencies 
pertaining to general and Guidance information, even 
though this information is not specifically identified 
for him. 

Definitions for various terms used in this guide 
are presented in the front. 
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TEACHER RESPONSIBILITILJ* 



1. Use the American Vocational Association National 
Safety Council ? s "National Standards School Shop^ 
Safety Inspection Check- List" for shop safety 
inspections. (Available from Ameri .an ' Vocation- 
al Association, 1510 "H" Street, N.W., Washington, 
D.C. 20005) 

2. Use safety check list to assure safe factors ex- 
ist. 

3. Require students to report ALL accidents to in- 
structor . ■ ■. ■ . 

4. Keep complete records of ALL accidents on file. 

5. Report ALL accidents to the school administrator. 



6. Develop safety consciousness in the students 
through teacher example — always doing things in 
the safe way. 

7. Give shop demonstrations stressing safe use of 
machines . 

8. Give shop' demonstrations stressing safe use of 
hand tools. 



9. Provide instruction on what to do in case of an . 
accident . 

10. Develop information sheets dealing with the safe 
use of specific machines. 

11. Give demonstrations on the proper use and* cat 2 
of personal protective devices. 



*These responsibilities are necessary for inclusion 
in all trade and industry programs in the State of 
Nebraska. "J 
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12. Develop information sheets dealing with the gen- 
eral safety rules for the trade. 

v 13, Enclose all gears, "moving belts, end other power 
* t ransmist ' on devices with permanent guards-. 

14 . *.. Prohibit students from operating machine- when' 

instructor is not. present. ' ' "-.^ 

15. Prohibit the removal of guards and safety devices/ 
even for a brief period , vithout the approval of 
the instructor. 

16. h'ohibil more t'ttan onC operator from using a 
• machine - at one time. J 

17. Determine personal liability factors and liability 
coverage afforded through your school. 

I 

-18- Provide \fo-r-the bulk: storage of flammable materials 

19. Mark the location of fire-fighting equipment. 

20. . Post instructions and inform students of building 

evacuation procedures. 

21. Require the wearing of appropriate eye protection 
as Specified by the State "cf Nebraska eye safety 
regulations. 

22. Keep tools sharp, clean and in good working con- 
dition. 

23. All shop personnel should be thoroughl y ■ familiar 
with the location of fire extinguishers and the 
type fire for which each ext inguisher is designed . 



UWIC.TOI ELECTRONICS CPMW 

(Identified Trade Tasks or Information) 



TRADE TASK OR INF 



SAFETY 

Provide first aid 
victims of electr 
shock, chemical a 
electrical fcurns, 
poisoninq, £tc. 

Exorcise cane in 
and storinq infla 
nvablea and c embus 

Provide appropria 
ty precautions tin 
injury to oneself 
others as eeruiane 
underqoen operati 
testinq, and main 



CWIJ7TTO 



METHODS USED 



warn wmms \m 



DAIE TEACHING 

ote task or mmm ccmpiib methods used 



Identify fire extinquish- 
ers and their use, 

Operate fire extinquish- 
ers, 

Recognize safe and un- 
safe areas-avoid areas 
ft of possible danger. 



Recognize safe and un- 
safe methods or prac- 
tices-avoid those which 
may be danqerous, 

Select appropriate cloth- 
ing and safety apparel, 

Exercise care in handling 



raw- raiHS USED 
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and using test/measurina 
instruments, 

Exercise care in handling 
and using hand and power 
tools, 

Pecognize and report un- 
safe conditions to im- 
mediate supervisor. 

H Follow Federal Occupa- 
w tional Safety laws re- 
lating to coiunications 
occupations, 

COmJNICATION SKILLS 

Exercise conpetent com- 
unication skills vdth 
supervisor and fellow 
waiters. 



locate defective com- 
ponents^ 

Replace defective cor 
. ponents . 

Pepair defective com- 
ponents. 

Clean parts or equip- 
ment. 

to 

01 Inspect and install 
grounding devices on 
equipment. 

Inspect equipment for 
v^ear/iralf unctioninq . 

Adjust and calibrate 
equipment. 

Analyze test data. 

i, 



DATE TEACHING 



TRADE TASK CP. DPWIffl CCffLETED HMDS USED TEACHING HAMALS USED 



Follow manufacturer's 

cnppj ficaticns. 








JddIv electrical theory. 








Apply electron theory. 








Observe functioning 
eouinet for defects. 




n 
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M 
CO 



fflimfficratcs 

(Identified Trade Tasks or Inforntation) 
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DATE TEACHING 
TRADE TASK OR INPORMKPION .CQMPIM) METHODS USED fflQTO MATERIALS USED 



\0 



SAfffl 

Provide first aid to 
victims of electrical 
shock, chemical and 
electrical bums, solvent 
poisoning, etc, 

Exercise care in using 
and storing inflanables 
and roitastibles. 

Provide adeauate venti- 
lation when using 
solvents. 
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DATE TEKHDG 
TOE TRSK OR INFORMATION CQffiffl) MPS USED TEACHING ffiffllAIS USED 



Provide appropriate 
safety precautions to 
prevent injury to one- 
self land otters as 
equipment undergoes 
operate, testing, 
and maintenance, 

Identify fire extin- 
guishers and their use, 

Operate fire extin- 
guishers • 

Recoonize safe and un- 
safe areas-avoid areas 
of possible danger, 

Recoonize safe and un- 
safe methods or prac- 
tices-avoid those 



which may be dangerous, 

Select appropriate 
clothing and safety 
apparel. 

Exercise care in handling 
and using testing/measur- 
ing instruments. 

w 

H 

Exercise care in handling 
and using hand and per 
tools, 

Recognize and report un- 
safe conditions to imme- 
diate supervisor. 

Correct unsafe condi- 
tions of tools and 
test/fesuring instru- 
cts. 



DATE TEACHING 
ITODE TASK OR IMWION COHPIM) METHODS USED TEACHING 



Follow federal occupa- 
tional safety laws re- 
latinq to industrial 
electronics occupations, 

CCMJNICffllCH SKILLS 

Exercise content cor 
jj iinication skill with 

supervisors and fellow 
, workers, 

Exercise proper use of 
telephone conimi- 
cations. 

Prepare equipment oper- 
' ation reports. 

Prepare equipment de- 



fect/repair reports, 

Keep records specified 
by employer, 

JOB RELATIONS 

Establish and maintain 
a high quality of per- 
sonal rortaiship, 

to 

w Practice a pleasant 
attitude toward super- 
visors and fellow 
wrkers. 

Apply concepts of aood 
dress ani grocmg. 

Be punctual, 



trade task or mmm ccmpleted 



fltok with minunum me- 
diate supervision. 

Keep facilities clean 
and orderly, 

Develop and follow 
work plans or schedules. 

Understand and follow 
through on instructions 
or directions. 



LABOR AND REPLACEMENT, 
' REPAIR ESTMAM' 



Question equipment 
operator about per- 
form of equipment, 



TEACHING 
METHODS USED 



TEACHING MATEMALS USED 



Do 



Estimate tiro and per- 
sonnel needed to ton- 
plete job, 

Estimate replacement/re- 
pair costs. 

Estimate total costs of 
job. 

EfflOTW, & ELECTRONIC 
MGS, STO, S 

Possess and utilize 
fundamentals of or- 
thogmphic projections 
anr.l pictorial drawings, 

Make simple tree-tad 
sketches, . 



DATE TEACHING 
OCMfflED METHODS USED MTOMttiSUSB) 



Recognize types of 
corrosion, 

Identify causes of 
corrqsion, 

Eliminate sources of 
corrosion, 

U) 

^ Know and utilize laws 
of cdtastion, 

BASIC PHYSICS 

Apply principles of 
mechanical advantage, 

Apply principles re- 
lating to specific heat. 



WJ3E TASK OR INPORHATICN COMPLETED 



oo 



Apply principles re- 
latincr to latent heat, 

BASIC THERMODYNAMICS 

Analyze effects of tem- 
perature in and around 
equipment. 



Lyze effects of 
various oollants on 
circuit carts and cor 
ponents. 

Analyze effects of 
induction heating on 
circuit/equipment parts, 

EimiCITY' 

Understand and use fund- 



id 
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mm 
mbsused 



TEACHING MBERIHS USED 



\ 

\ 

I 

I 

\ anfentals of electric- 
ity--their practical 
1 application and use in- 
cluding: 

Vi ' DC circuits 1 ' 



AC circuits < > c 



ui DC' machines 
AC machines 



polyphase transformers 



synchoronoustehines 



imgnetic circuits 



Ohm's law 



TOE W OR WSMti OOMPIEIED 



Kirchoff'siaw 
ELECTOTCS 

UnderstaixJ and use fund- 
amentals of electronics- 
their practical ap- 
plication and use in- 
cluding: 

vacuum tubes 

gas filled tubes 

semi-conductors 

filter circuits 

pcwer supplies 



TEOTG 
MODS USED 



TEACHING MMMS1S USED 
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. amplifiers 
magnetic amplifiers 
feed-back controls 
oscillator circuits 

MECHANICAL 

Select proper lubricants, 

MMMfflL 

Understand and use the 
theory and structure of 
eouipment mechanisms 
including: 

motors 
timers 



0 

TOE TASK OR MOTH CCMPIffl) 



TEACHING 
MCDS USED 



mm materials used 



solenoids 

i 

heating electments aid 
burners 

fans and blwers 

> Know and utilize the 
J theory and operation of 
equipment controls in- 
cluding: 

timers 

notor speed controls 
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ection 
ontrol 
ontrols 

valves 
alves 

jse fund- 
netic 
practical 
3 use in- 



DATE 1MDJG 
TRADE TASK OR fflFOMTION CCMP1ETED METHODS USED MING ITEMS DSED 



DC contactors and re- 
lays 

' contactors and re- 

Id ) 

DC jontrol circuits 

AC control circuits 

constrxtion of con- 
trol panels, 

EIimcOMlIfi 

r 

Understand and use fund- 
amentals of electronic 
contols, their prac- 
tical application, and 



use 'duding: 

timing circuits 

photoelectric devices 

electronic control of 
resistance welders 

electronic control of 
mote 5 and generators 

thyraton untor controls 

SCR motor controls 

saturable reactors 

sequential operations 

error correction 
devices 



TRADE TASK OR INFORMATION 



DATE 
OTMED 



MODS USED 



IEKHING MATERIALS USED 



switching circuits 



TEST AND IPSUPJG EQUIP- 



Dse and maintain: 



VTVM 



amprobe 



wattmeter 



continuity checker 
test lamp 



17 



ERIC 



pyrometer 

grid-dip meter 

temperature recorder 

digital multimeter 

battery tester 

oscilloscope 

capacitance checker 

resistance decade box 

transistor analyzer 

tube tester 

RF r :gnal generator 

audio signal gen- 
erator 



TRADE TASK OR DWMiON 



DATE 
COMPLETED 



TEACHING 

mm USED 



TEACHING MATERIALS USED 



signal tracer 

RC bridge and R(l 
ccnparator 

sine/square wave 
generator 

fet tester 

hi-voltage test probe 

ccmbination audio and 
HP signal generator 

power supplies 

coil shorted-tums 
tester 
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frequency mete 

megohmeter 

electronic tac 

SPECIAL TOOLS M 
TERTALS 

Identify and pre 
use: 

fuse puller 

soldering aids 

de-soldering a 

soldering heat 

electronic pli 

relay service 



TEACHING 
METHODS USED 



TEACHING MATERIALS USED 
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TRADE TASK OR INFOMTICN 



DATE 
COMPLETED 



TEACHING 
MODS USED 



TEACHING MATERIALS USED 



Analyze test data. 

Follow manufacturer's 
specification. 

Apply electrical theory, 

Apply electron theory. 

flfeerve functioning 
equipment for defects, 

Interpret and utilize 
drawing, specifications, 
manufacturer's cat- 
alogues, service manuals, 
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schematics and handbooks, 

Perfonn maintenance 
accordinc to Federal, 
State, and Local elec- 
trical codes, 

Install conduit and re- 
lated hardware, 

Pull electrical wirinq, 

Use and raintain strip- 
ping' table. 



FORMER EMPLOYERS atarr mo*, u tT >ou. iMnotiw. itawt.mO with lai 



T ON I Fill! 1 



mamC anO ADOmii op imployi 



ION FOR LI A V IN O 



REFERENCES, oivt mow tni naw«i op thru fiikni mot «rLATio to tou 



NOWN AY LlAIT ONl r<AM 



PHYSICAL RECORD: 

LIST ANY PHYSICAL PiriCTl 



wi«i you itvcm iNjumo. 



YOU AMY DlflCTt IN MIAMIMOI 



I AUYHOnrZC INVllTIOATIOM OP ALL AYAT I MINTS CON T A IN I D WtNH APPLICATION I ONDIMTiNQ TNAT M • I PN I * I NT AT ION C 
OMta>ION OP FACT* CALLIO POP! It CiUtl FO« OHUKtAL PUPHNIPI I UNOINiTAND »N5 AOP.lt TNAT MY IMPLOYMXNT l« PO*J N 
OtPlMIYI PIPJIOO AMO MAY. O AWOLI ■« OP T M ■ OATI CP PAYMiNT OP MT wAfctt. AMD SALARY »■ TINMINATlO AT ANY Till 

WITMOUT ANY PRCVlOUl NOTlCI 

OATI IiONATUM . 



DO NOT WRITE BELOW THIS UNF 



iMTtwvirwtO i 



REMARKS:- 



pmaoNADY 



PON DIPT 
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Appendix B 

One of the most important parts of any trade and industrial 
education course is a safety program. The following form is recommended 
for use in courses of this type. 

SAMPLE 

TRADE AND INDUSTRIAL EDUCATION 
INJURY REPORT* 



Student injured D ic 

Shop in which accident occurred Time 

Instructor in charge 

Nature of injury 



First aid administered 

By whom? 

Cause of injury 



Could injury have been prevented? _ . How? 



Action taken or recommendations made to prevent recurrence 
Remarks: - 



Sign ed 

(Person making report) 



Witnesses: 



Names 

and 

Addresses 

•Complete in Duplicate 

••File one copy in office £) 9 
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